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Studies on Processing Techniques in Barley

1 . Effect of Polishing Conditions of Hulled Barley
on Grain Shape and Polishing Properties

Y.S. Kim* B.Y. Lee** and S.H. Bae”

ABSTRACT

These studies were conducted to find out the polishing methods that improve yield and quality of the
polished barley. Four varieties of hulled barley, Dongbori 1, Bunong, Kangbori and Suwon 182 which
were produced in Suwon, Korea in 1979, were subjected to this experiment. The polishing machine,
manufactured by Satake Co, was used as test mill.

Increasing the roller speed of polishing machine causes more polished barley in a unit period. The speed
influenced more in length than thickness or width of grain. Therefore the shape of grain became bold type
as the speed increased, The optimum roller speed was 1, 300rpm in ideal shape of polished barley.

The lowest hardness was observed in the husk layer and the hardness was found in the decreasing order
of the aleurone, testa, pericarp and the endosperm layer.

The thickness of bran layer, weight of 1,000 kernel and hardness of polished barley were greatly
different according to barley varieties. Also the length, thickness, width and the ratio of length to width
of barley grain were significantly different in barley varieties. The ratio of length to width of the

polished barley was 1.59 in Suwon 182, 1.53 in Bunong, 1.51 in Kangbori and 1.26 in Dongbori 1.
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Table 1. Grain size, ratio of length/width and
weight of 1,000 kernel of the unpolished
hulled barley .

Length Thickness Width Length/ W K*

Variety
arety mm) mm) mm' width g
Dongbori 1 8.02 3.50 4.36  1.83  30.46
Bunong 8.55 3.68 4.46 1.91 36.33
Kangbori 9.32 3.90 4.51 2,06 34.93
Suwon 182 8.88 3.36 4.09 2.17  28.66
Mean 8.69 3.61 4.36  1.99 32.60

* W.K Weight of 1,000 kernel,
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Table 2, Polished grain yield index of hulled barley
due to rotational speeds of milling
machine roller,
(Unit : %)
Rotational speed {(rpm)
1, 200 1, 300 1, 400 1,500
Dongbori 1 65.50 58.55 53.85 47 .40

Variety

Bunong 65.20 58.60 51.85 45.00
Kangbori 62.15 55.50 49.62 44 .55
Suwon 182 66.20 56.00 48.90 42.30

Mean 64.76 57.16 51.06 44.81
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Table 3. Grain size of the polished hulled barley due to

Table 4. Length/width ratio and 1,000 kernel
weight of the polished grain to rota-
tional speeds of milling machine roller.

Variety

Length/width 1. 000 polished
ratio kernel weight (g)

120071300 1400 1500 1200 1300 1400 1500

Dongbori 1
Bunong
Kangbori
Suwon 182

1.481.401.381.2822.220.618.216.8
1.471.361.361.2225.422.419.417.2
1.501.391.351.24 23.4 21.419.0 16.0
1.521.451.341.3018.217.216.0 14.8

1.491.391.341.2622.3020.7 18.2 16.2

* Rotational speed(rpm) of milling machine roller.
Polished for 7 minutes.
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rotational speeds of milling machine roller.(Unit : mm)

Variety Length Thickness Width
1200 1300 1400 1500 1200 1300 1400 1500 1200 1300 1400 1500
Dongbori 1 6.06 5.70 5.58 5.06 3.15 3.13 3.11 3.10 4.09 4.07 4.05 3.96
Bunong 6.00 5.53 5.50 4.75 3.19 3.18 3.13 3.10 4.07 4.06 4.05 3.90
Kangbori 6.20 5.59 5.42 4.89 3.20 3.12 3.08 3.05 4.14 4.03 4.02 3.93
Suwon 182 6.02 5.81 5.26 4.96 3.02 3.01 2.98 2.95 4.02 4.00 3.92 3.82
Mean 6.07 5.53 5.44 4.92 3.14 3.11 3.08 3.05 4.08 4.07 4.01 3.90

* Rotational speed(rpm) of milling machine roller.
Polished for 7 minutes.
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Table 5. Difference in grain size of the unpolished
milling machine roller.

and polished hulled barely due to rotational speeds of

(Unit : mm)

Variety Length Thickness Width
1200 1300 1400 1500 1200 1300 1400 1500 1200 1300 1400 1500
Dongbori 1 1.96 2.32 244 29 0.35 0.37 0.39 0.40 027 0.29  0.31  0.40
(24.4) (28.9 (30.4) (36.9) (10.0) (10.6) (11.1) (11.4) (6.2) (6.7 (7.1} 19.2)
Bunong 2.55 3.02 305 3.80 0.49 0.50 0.55 0.38 0.30 0.40 0.4l  0.56
(29.8) (35.3) (35.7) (44.4) (13.3) (13.6) (15.0) (15.8) (8.7} (9.0 (9.2) (12.6)
Kangbori 312 3.73 3.90 443 0.720 0.78 0.8 0.8 0.37 0.48 0.49 0.58
(33.5) (40.0) (41.9) (47.5) (18.0) (20.0) (21.0) (21.8) (8.2) (10.6 (10.9) (12.9)
Suwon 182 2.8 3.07 362 3.92 0.3 035 0.38 041 0.67 009 0.17 .27
(32.2) (34.6) (40.8) 44.1) (10.1) (10.4) (11.30 «12.2) «1.T0 2.2 4.2) ‘6.6
Mean 2.62  3.16 3.25 3.77 047 0.30 0.53  0.56  0.28 0.29  0.35  0.46
(30.2) (36.4) (37.4) (43.4) (13.0) (13.9) (14.7) (15.5) (6.4} 16.70 18.0) (10.6

* Rotational speed (rpm) of milling machine roller.
Polished for 7 minutes.

{ ) means per centage of difference between the unpolished and polished grain size to the unpolished

grain size,

Table 6. Difference of length/width ratio and 1,000 kernel weight of the unpolished and polished grain
due to rotational speeds of milling machine roller.

Difference of length/width ratio

Difference of 1,000 kernel weight (g)

Variety 1200 1300 1400 1500 1200 1300 1400 1500

Dongbort 1 0.35 0.43 0.45 0.55 8.26 9.86 1226 13.66

(19.1) 3.5 (24.6)  (30.1)  (27.1)  (32.4)  (40.3)  (44.9)

Bunong 0.44 0.55 0.55 0.69 10.93 13.93 16.93 19.13

(23.0)  (28.8)  (28.8)  (36.1)  (30.1)  (38.6)  (46.6)  (52.T)

Kangbori 0.56 0.67 0.71 0.82 11.53 12.53 15.93 18.93

(27.2) 3250 (34.5)  (39.8)  (33.0)  (35.9)  (45.6)  (54.2)

Suwon 182 0.65 0.72 0.83 0.87 10.46 11.46 12.66 13.86
0.0 (32 083 40D 365 W00 442 s

Mean 050 0.60 065 0.73 10.30 11.95 14,45 16.40

(5.1) (302 (2.1 (6.7 (31.6)  (36.7)  (44.3  (50.3)

* Rotational speed(rpm) of milling machine roller.
Polished for 7 minutes.

() : Percentage of difference between the unpolished and polished grain to the unpolished grain.
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Table 7. Polished yield and removed bran ratio of hulled barely under the different polishing time.

(Unit : %)
. Polishing time (min,)
Variety
1 2 3 4 5 6 7

Dongbori 1 81.65 76.30 72.40 68.85 65.50 62.55 58.55
*(18.35) (23.70) (27.60) (31.15) (34.50) (37.45) (41.45)

**(5.35) (3.90) (3.55) (3.35) (2.95) (4.00;

Bunong 86.05 80.20 75.15 70.70 66.45 62.70 58.60
*(13.95) (19.80) (24.85) (29.30) (33.55) (37.30) (41.40)

**(5.85) (5.05) (4.45) (4.25) (3.75) (4.10)

Kangbori 83.95 77.95 71.35 68.50 64.60 60.95 55.50
*{16.05) (22.05) (28.65) (31.50) (35.40) (39.05) (44.50)

**(6.00) (6.60) (2.85) (3.90) (3.65) (5.45)

Suwon 182 86.40 80.20 75.40 71.10 67.00 63.20 59.10
*(13.60) (19.80) (24.60) (28.90) (33.00) (36.80) (40.90)

**(6.20) (4.80) (4.30) (4.10) (3.80) (4.10)

Mean 84.51 78.66 73,58 69.79 65.89 62.35 57.94
(15.60) (21.34) (26.43) (36.21) (34.11) (37.65) (42.06)

(5.85) (5.09) (3.79) (3.90) (3.54) (4.41)

Rotational speed(rpm) of milling machine roller :

1, 300rpm.

( ) *:total ratio of removed bran according to the increase of milling time.

(e

Table 8. Proportion of the husk-—pericarp including testa and polishing vyield,

ratio of removed bran according to the increase of milling time.

and polished grain size and

serveral characteristics for the polished grains of the hulled barley .

Husk Poilshed Polishing Weight of Polished grain size (mm)
Variety pericarp yield time 1, 000 polished Hardness
and testa (% (min | sec.) kernel (kg) Length Thickness Width Len. /width
(%) (g)
Donghori 1 34.50 65.50 7100 15.7 13.68 5.01 3.15 3.99 1.26
Bunong 32.95 67.05 645 22.6 11.76 6.13 3.11 4.01 1.53
Kangbori 34.80 65.20 600 23.1 13.48 6.09 3.12 4.02 1.51
Suwon 182 33.80 66.20 700 18.4 12.22 6.26 2.89 3.94 1.59
Mean 34.01 65.99 641 21.0 12.79 5.88 3.07 3.99 1.47
Rotational speed(rpm) of milling machine roller . 1, 300rpm. .
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